Different methods are available to determine fiber content in feeds. However, information about the accuracy of this methods for neutral detergent fiber (NDF) and acid detergent fiber ADF contents estimation (obtained with the use of TNT-100 nylon filtering bags) is very limited related to the large number of ruminant feed analysis. The purpose of this study was to compare the efficacy of the automated and conventional Van Soest methods to determine NDF and ADF contents for bovine cattle and feed supplements. Four classes of samples (tropical forage, maize silage hybrid, concentrated supplements and bovine cattlecattle) were evaluated for NDF and ADF contents using conventional and automated methods. Analysis involved a hierarchical factorial scheme with an entirely randomized design executed with repetitions. It was concluded that the automated method procedure generated similar results when compared to the conventional method for the determination of NDF contents in tropical forage, bovine cattle and maize silage samples, although is not recommended for samples with a high starch content. This system was not efficient for ADF determination in the evaluated samples.
Introduction
methodology that uses detergents for fibrous feeds analysis consists of quantitative analysis of plant cell wall constituents (Möller, 2009 ). These constituents can be separated by using two detergents: neutral detergent fiber (NDF) and acid detergent fiber (ADF). Over the years this method, which has practical limitations as the time, human and financial resources demands and laboratory infrastructure (Berchielli et al., 2001) , has undergone several modifications (Mertens, 2002) .
In order to increase the efficiency of the quantification process, instruments have been developed in order to automate fiber analysis systems. The Filter Bag Technique (FBT) by Ankom ® is a practical example of this and has been used to the analysis of many types of feeds with different characteristics and origins (Marichal et al., 2011) , and also aims the reduction of the variability associated with the operator Komarek (1993) .
The TE-149 is another apparatus available on the market (TECNAL ® -Laboratory Equipment, Piracicaba, SP, Brazil) for fiber analysis that involves the digestion and filtration of feed samples using nylon bags in a closed environment. This technique ensures homogeneous conditions of digestion and filtration for all samples and allows a greater number of tests per day, since the washing and filtering steps, which are usually executed manually, are automated (Berchielli et al., 2001; Kitcherside et al., 2000) . However, information on the accuracy of this device's NDF and ADF content estimates (obtained in conjunction with TNT-100 nylon filtering bags) is very limited since the vast number of of ruminant feed. This approach must be validated on a wide variety of forages before becoming generally accepted.
Although previous researches compared both methodologies (Berchielli et al., 2001; Bortolassi et al., 2000; Fay et al., 2009 ), they do not include most of the feeds of interest in animal nutrition research.
Thus, this work aimed to compare the efficacy of the automated and conventional methods for determining neutral detergent fiber (NDF) and acid detergent fiber (ADF) content in feed samples and bovine cattle.
Materials and Methods

Samples
The study was carried out at the were obtained using the method described by Silva and Queiroz (2002) .
To determine the NDF and ADF content with the automated system, 0.5 g of each sample was placed in a previously-weighed TNT-100 (nonwoven fabric material, 100% polypropylene; 5.5
x 5.5 cm, porosity of 100 µ) nylon bag that were subsequently heat sealed with an electric sealer.
To determine the NDF content of samples with high starch content, samples were pre-incubated (1)
Being: P1 the tare of the nylon bag, P2 the sample weight, P3 the weight after the extraction process and C1 the correction for the nylon bag blank (final weight of the bag after drying . original bag weight -1 ).
Statistical analysis
To complete this study, a hierarchical factorial scheme (2 x 4) with an entirely randomized design was executed in triplicates.
The data were subjected to analysis of variance considering the following model, where all the effects were considered as fixed: Y ijkl = µ + C i + M j + A k /C i + CM ij + MA jk /C i + e ijkl , where Y ijkl = is the fiber content observed in class i, in sample k, by the method j in repetition l; µ = is the overall average; C i is the effect of samples class i (i = 1, 2, 3); M j is the effect of method j (j = 1, 2); A k /C i is the effect of sample k within the class i; CM ij is the effect of the interaction of class i with method j; MA jk /C i is the effect of the interaction of sample k within the class i with method j; e ijkl is the experimental error associated with the observation Y ijkl . The data were tested for normality using the Kolmogorov-Smirnov test. The averages of the treatments were compared using the Tukey test at 5% of probability level. All analyses were performed using the SAS statistical software v.9.1.
Results and Discussion
Through analysis of variance it was observed that there was difference (p = 0.01) between methods, as well as among feed classes and samples within each class. (Table 1) . 
Determination of NDF content
No effect was observed (p>0.05)
between the methods used for determining NDF in tropical forage and bovine cattle classes, indicating the efficacy of the automated method for determining the NDF in these materials.
However, for the maize silage and concentrated supplement classes, an analytical procedure effect (P<0.01) was observed for NDF content determination ( Table 1) .
The mean NDF content obtained for the Brachiaria humidicola, Tanzania and Tifton 85 samples was similar in both methods of analysis (Table 2) and also similar to those reported by Valadares Filho et al. (2001) . The NDF averages obtained for the sugarcane samples in the "class of tropical forage" did not differed. Similar results were also reported by Ferreira and Mertens (2007) . A possible explanation for the high automated method NDF levels in samples of concentrated supplements could be changes in the structure of the nylon bags (TNT-100) that lead to pore obstruction (Bortolassi et al., 2000) .
However, in some cases the opposite may occur, i.e., dilatation of the bag mesh, which could lead Com. Sci., Bom Jesus, v.7, n.1, p.30-37, Jan./Mar. 2016
to NDF residue losses.
The class of "concentrated supplements"
presented similar behavior compared to the "maize silage" class, in which the automated system NDF value was greater than that obtained using the conventional system ( Table   Table 3 . Averages of the neutral detergent fiber (NDF) and acid detergent (ADF) content of maize silage hybrids samples analyzed by conventional and TECNAL automated methods. disagreed with those reported in the literature (Zambom et al., 2001; Bortolassi et al., 2000) .
The elevated starch content present in the samples belonging to the "maize silage" and supplements classes may be responsible for the higher NDF values obtained when the automated system was used; gelatinized starch could clog the mesh of the nylon bag during the reflux process, leading to NDF content overestimation (Ferreira and Mertens, 2007) . Such differences could be attributed to the action of α-amylase used for feeds with high starch content.
According to Carvalho et al. (2006) , thermostable amylase presents optimal activity when pH and temperature are carefully adjusted. Van 
Determination of ADF content
There were differences between the analyzed methods (P < 0.05) for ADF contnet determination ( was superior to the conventional procedure for all studied classes of feed and bovine cattle.
There were differences in tropical forage ADF values between the two methods ( Table 2) . As for the sugarcane samples, although a difference between the methods of analysis was observed, the ADF content did not differ (P > 0.05) between cultivars within each analytical procedure. The average ADF values for sugarcane obtained when the automated system were used agree with those reported by Berchielli et al. (2001) .
The results for ADF content (Table 5 ), in seven of the nine bovine cattle samples, differed (P < 0.05) between the two methods used. In fact, there were different results between samples within the automated system. This variation was also observed by Berchielli et al. (2001) , who suggested that the interaction between the samples's granulometry and the porosity of the mesh in the bags should be assessed as a way to achieve more conclusive results. Thus, such variations may help to explain the overestimated automated system values compared to the conventional procedure for this type of material.
Nevertheless, both treatments were within the range reported by Lopes (2002) . (Bortolassi et al., 2000; Zambom et al., 2001; Santos et al., 2003) . Cotton seed and cotton bran samples analyzed by the automated system presented average ADF contents (Table   4 ) very close to those reported by Bernardes et al. (2007) , Oliveira et al. (2008) , Santos et al. (2003) and Moreira et al. (2003) . (1967) is not adopted, i.e., when the NDF and ADF are determined in the same sample -which differs from the protocol reported in this study.
Therefore, for feeds with high pectin content, the sequential procedure is recommended, due to the fact that pectin is soluble in neutral detergent but less soluble (retained) in acid detergent and can "contaminate" the ADF fraction, resulting in overestimated values for other methods.
However, in the present study this behavior was not observed in the conventional procedure, even without the application of the sequential method. According to Cassida et al. (2007) , pectin content represented a third of the ADF difference between the fiber analysis methods (non-sequential and sequential). 
Conclusions
It was concluded that results when the automated method was usedwere similar to those of the conventional method when the NDF contents was determined in tropical forage, bovine cattle and maize silage samples, but is not recommended for samples with high starch content. This system was not efficient for ADF determination in any of the samples used.
